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374 Same Account of the ~edutee 

fect notlons of elementary bodies, to explain the origin of  
every substance found in the animal ceconomy, or the se- 
ries of changes which it undergoes t Nature has her own 
laboratory, and is capable, without any foreign aid, of  
preparing the ingredients necessary for" her productions. 
That a deficiency of calcareous matter in the system is the 
cause of the absence of the shell, no one will deny;  but 
that this depends on some internal state, and not on the 
privation of lime, may be shown by the following curious 
circumstance. A hen, which I kept for some experi- 
mevts, had its leg broken in two parts. The fracture was 
carefully bandaged ; three days sul?sequent to which, se- 
veral eggs destitute of shelbi were found on tile premises. 
The hen had deposited no perfect eggs, nor were there any 
other birdl from which these yolks could have proceeded : 
I therefore conjectured that all the calcareous matter de- 
signed for the formation of the shell had been employed in 
the regeneration of the bone. W e  find a similar law ex- 
isting in the human species. The reunion of a bone frac- 
tured during a woman's pregnancy is often delayed until 
her delivery ; and it is well known, that, if the horns of  
a deer be broken at the rutting season, it is incapable o£ 
procreating its species. 

I remain, dear sir, with great esteem~ 
Yours faithfully, 

Westminster. J O H N  AYI~,TON Paais .  

LXV.  Some ./lccount of the Medusce of the Genus 
Equorea~. By Messrs. PEaON and I - ~ s v r u a * .  

Equldem et his sensum inesse arbitror, qui nee animantium, neque fruti- 
- cum, sed tertlam ex utroque naturam habent, urtieis (Medttsis) 

dico et spon~is.--Plin. Hist. Nat. lib. ix. p. 45. 

Substance.--Tr1E substance of all the zoophytes in ques- 
tion presents at first sight the appearance of a kind of  
jelly more or less diaphanous ; more or less consistent, and 
"of various colours, according to the particular species. 
Wi th  the exception of the lines, lamellm and vessels which 
fringe the lower su.face of the umbrella, the texture of  
this substance seems to he homogeneous, even x~hen ob- 
served through a strong magnifying glass : in whatever di- 
rection we tear them or cut them, rthe appearance does not 
change~ nor do we discover any trace of internal vessels. 

Annales d~ Museum d'Hist. Nat. tom, xv. p. 41. 
So 
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of the Genus Equoreee. a7$ 
So great, in short, is the density or homogeneousness of this 
substance, that the tenuity O f  the canals which pass 
through it, and nourish it~ must be inconceivable. W h e n  
exposed to the atmosphere, it resolves into a colourless li- 
quid, very like common sea-water. We  shall speak in an,. 
other place of the peculiarities which this liquor presents, 
when we allow it to pass to the putrid decomposition, and 
describe the results of our analysis : it is sufficient in the 
mean time to observe, that this fusion of the equore~ is so 
complete, that of one which weighed several kilogrammes, 
there scarcely remained upon the filter a few miltigrammes 
of a membranous-like residue. 

Locomotion.--Notwithstanding the singular composition 
of their substance, the equorea~, like all the other species 
of medusm, enjoy a power of contraction which is truly 
astonishing. Always active on the surface of the sea, we 
see them alternately locked up within themselves, and after- 
wards expaad with more or less rapidity. W e  shall describe 
the mechanism of these motions ; but let us first speak of  
the effect which they ought to produce with respect to the 
position of the animal which executes them. 

In contractingthemsetves, the equore• tend to repel the 
column of water which is immediately in contact with 
the lower surface of their umbrella: by the resistance of  
the fluid and the decomposition of movement which it pro- 
duces, the zoophyte finds itself in some measure projected 
in a direction contrary to that of the column of water 
displaced by the shock: it will therefore have changed 
place by a given quantity ; and this quantity, every thing 
else being the same, will be in proportion to the force oft" 
repulsion which it will have dev.eloped. In the expansiort 
which succeeds immediately after the contraction, the ani- 
mal acts on the subjacent column of water in the same 
manner;  and from this second percussion there results a 
new .step for it, if we may be allowed to use the ex- 
pressl,  o n ,  

However numerous or varied may be the motions of  
the medusae, we may nevertheless refer them all to these 
two elements, as simple as they are easy to conceive. Thus,  
if one of these animals wishes to rise" from the bottom of  
the sea to the surface, it fixes itsell~ in a vertical position, 
strikes from bottom to top, and rises by a series of steps, 
or, to speak tess metapl'rorically, by a succession more or 
less rapid of contractions and dilatations~ to the height 
which it wishes to attain. I f  it wishes to change the di- 
rection of its route, it inclines itself so as to make the 

A a 4 umbrella 
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376 Some Account of the 1Vledus~ 

umbrella form with the horizon an angle more or less ob- 
t u n  ; and in this new situation, the direction of the shock 
being oblique, like that of the resistance, the  animal is it- 
self repelled, and moves in this last direction. When at the 
surface of the water, the vertical position can no longer have 
any effect but to keep the zoophyte in its place; but in 
order to change it, it must return to the oblique position. 
I t  is in fact in this last way that the whole of the medusa,  
whose bodies are gelatinous and orbicular, swim on the 
surface of the water ; their umbrella is never on the line of 
the horizon, except when they are in a state of rest. 

The mechanism to which the equorem have recourse in 
order to redescend to the bottom of the sea, is still more 
simple than the various motions which we have described. 
Their substance being in fact of a greater specific gravity 
than that of sea-water, it is sufficient for them to contract 
strongly in order to sink by their own weight. In certain 
cases, with a view to precipitate their descent, they turn 
round in such a manner as to make the lower part of the 
umbrella nppermost ; and in this position they execute the 
same mouous as when they rise to the surface. 

Methods of diwovering and seizing their prey.--All these 
evolutions of the equoreze have for their essential object 
the seizing of their food ; and although less favoured in 
this respect than the medusm which are provided with 
arms, they have nevertheless received from nature means 
as various and powerful for assuring themselves of the suc- 
cess of their effects. The fili/brm tentaeula, of various 
lengths and more or less numerous, which fringe the um- 
brel-la, are endowed with the most exquisite sensibility : al- 
ways in full activity around the animal, the) eagerly seize 
the prey which they stand in need of:  they wrap their ten- 
taeula around it, and carry it towards the aperture of the 
stomach, which dilates while the fringes or filaments 
around it attack the victim, and it is speedily engulfed in 
the fatal cavity. 

To these prehensile weapons some species of equore~ 
perhaps add that burning eausti, eity which distinguishes 
several other medus~e, but none of those observed by us 
appeared to enjoy this remarkable property. 

The food of the e quoreae is probably in a great' mea- 
sure composed of those myriads of gelatinous animalcules 
which float on the ocean ; and th~ investigation of which, 
although but recently begun, has already unveiled so many 
~onders, and thrown to such a distance the boundaries of 
animal existence and organization; the amphicurta equo- 
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of the Genus Equoreae. 377 

tea, the mesonema, and the phosphorifera must  at least 
be of this description : it seems impossible, in short, that 
the confined stomach of these zoophytes can receive any 
thing else than animalcules ; the feebleness and shortness 
of the tentacu|a in the above species support this pre- 
Sumption : with respect to those equore~e whose stomach 
is broad and deep, they have no hesitation, as we have 
actually observed~ in devouring the largest species of be- 
roes, of salpas, and even to the small pelagian fish which 
live habitually among the fuel. 

Digestive systern.~No organ seems less adapted to per- 
form tim most important functions of life, than the sto- 
mach of the zoophytes in question : of a soft and gelati- 
nous substance, of great tenuity in its coats, of an extreme 
delicacy in its texture, it seems to be equally incapable of 
retaining or  digesting the animals which it has received. 
Our uncertainty increases the further we penetrate into this 
singular cavity. Nowhere can the eye, even with the best 
optical instruments, discover any.trace of those numerous 
luckers which we shall have occasion to describe in another 
place, and which fringe the bottom of the stomach of se- 
veral odaer medusae: all that we can see in that of the 
equoreae, is that it is lubricated in all its points bv a kind 
of gastric.juice slightly viscous to the touch, and which 
when we apply it to the tongue immediately produces a 
transient sensation of pain and heat. Whatever may be 
the natureof  this important fluid, which we shall have 
frequent occasion to naention in our general history of the 
medusae~ it, seems to be certain that it performs the chief 
part in the digestive system of the equoreae : it is by means 
of it that the substance of the animals surprised by these 
zoophytes ismore particularly attacked; it is this which 
penetrates, dissolves, and decomposes them. 

Nutrition.~After having undergone this first kind of 
alteration, the food is probably carried into a general sy- 
stem of absorption and internal circulation, where, by near 
modifications, it ends by bein~ assimilated with the sub- 
stance of the equoreae; but all the agents in this double 
office elude our research. W'e cannot discover absorbent 
pores, nor any other vessels than those which fringe the 
inferior surface of the umbrella, and which seem to serve 
the purposes of respiration, as we shall soon find. Besides, 
these last vessels are absolutely simple, and we do not dis- 
cover any branch which is detached from them in order 
to penetrate the substance of the animal. 

Growth and dimens~ons.--Whatever may be the nutri- 
tive 
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378 Some .,,tccount of the Medusm 

tire system of the equore~e, it seems to be of considerable 
energy; for, independently of the rapid growth and of the 
large dimensions which these animals may attain, there is 
a peculiarity in their history which supposes a force of re- 
paration and of assimilation very powerful. 

Excretions.--If we put one of these zoophytes into a 
vessel filled with several litres of pure sea-water, the trans- 
parency of the liquid is soon disturbed ; glarey flakes be- 
come visible in all parts of the water; they increase so ra- 
pidly, that in a very short time we see the animal expire 
in the midst of the excretions which he has furnished. I f  
we take care frequently to renew the water of the vessel, 
the medusa will preserve all its activity ; but so great at all 
times is the abundance of the viscous matter which tran- 
sudes from.all parts of its body, that the twentieth portion 
of water will be altered by it as speedily as the first. Wha t  
caax be the excretory ducts of so extraordinary a kind of 
transpiration ? W e  have not been able to diseo~:er any 
thing satisfactory on this head; and the solution of the 
prob]'em is the more diffieult, because the substance of the 
umbrella seems to be more completely foreign to vascular 
organization , than such an excretion would seem to re- 
quire, 

Contractibility.rain treating of the locomotion of the 
equorem, we have only said a single word of the foree of 
contraction whieh essentially characterizes all the animals 
of the great family of the medusm: we shall on a future 
oceasion revert to the subjeet of  the principal seat and the 
agents of this valuable faculty : it is under a point of view 
completely novel that we are about to consider it in the 
following account of our investigations, and of the dis- 
eovery whieh we think we have made in this respect. 

Respiration.wThe contractibility in question is mani- 
fested by a ph~enomenon so striking, that it is not astonish- 
ing that most writers have made particular mention of it. 
All are agreed in assignin~ a peculiar system of locomo- 
tion and progression to th~ alternate eontraetlons and di- 
latations of these zoophytes. This assertion is doubtless 
correct, and the details which we have ourselves ~iven on 
this snbjeet cannot leave any reasoriable' doubt as to this es- 
sential point, of the history of the medus~e. But are these mo- 
tions, so eonskant and so regular, exclusively dedicated to 
this last function ? This is the problem which we shall try 
to resolve. 

I f  we observe any medusa on the surface of the sea, 
and under any given eircumstances~ we see it alternately 

contract 
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of the Germs Equore~. sTg 
contract and dilate its umbrella. I f  we study the relation 
between these oscillations and the progression of the zoo- 
phyte, we shall soon find that in some case b and" even 
when they are most lively, these oscillations are not fol- 
lowed by any ~'emoval of the animal who makes them : i f  
we remove the medusa from the sea, and place it in a 

lass vessel sufficiently provided with fresh sea-water, and g . . . . . . .  
the diameter of which ~s such m proportion to the size of 
the umbrdla that progression is physically impossible~ the 
oscillations will nevertheless take place with the same ap- 
pearances as when the medusa swam at large on the 
waves. I f  the animal descends to the bottom of the ves- 
sel, and attaches itself to it, still in this last ease the same 
motions will he continued ; and although less energetic irt 
appearance, they will always present the characters of this 
regular succession which we have indicated. I f  we remove 
the zoophyte from its natural element, and place it on the 
hand, on a table, on a stem, or any other solid body, it  
will still continue to move : the oscillations will doubtless 
apF~ar more feeble, because the organs which cause them 
will be as it were pressed under the weight of the body, 
but they wilt f~ot be less constant or less regular : if, with 
certain precautions to be afterwards mentioned, we cut 
into several pieces the umbrella of a medusa, each of the 
slices will continue to move for some time. 

If, after having ascertained the existence of these oscilla- 
tions under all the relations which we have indicated, the 
observer endeavours to ascertain how far their motions are 
regular, he will soon be convinced that the contractions 
and dilatations are isochronous, i. e. that equal intervals of  
time correspond with equal numbers of each of them ; that, 
in similar circumstances, the quantity of these oscilla- 
tions is the same for individuals of analogous proportions ; 
that it is greater, every thing bein.g similar in other re- 
spects, as the animals of each species are smaller and pro- 
bably younger ; that these pulsations become less frequent 
and feeblerin proportion as the vital energy of the animal 
diminishes ; but that, in this last case also, they preserve 
their isoehronous motion, that they continue even some 
time after the general death of the individual, and that 
they may he kept up or excited by various physical and 
chemical agents. 

Spallan~/ani had already made the greater part of these 
experiments ; and although at the time we were strangers 
to the hbours of this great man, we were led to the same 

results, 
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SSO Some Jlccount of the Medusa~ 

results, by the observation of several thousands of medus~ 
of various kinds collected in different seas. 

Now we may venture to ask physiologists, how they can 
conceive that so many eminent characters, that so much 
order and regularity, can belong exclusively to this same 
system of locomotion, which in all the olher families of 
animals seems to require from nature, and to have actually 
received from her, the greatest mobility in its principle, the 
greatest anomaly in its developments, the greatest inde- 
pendence and versatility in its immediate agents ? How 
can we in fairness refuse to acknowledge the numerous 
characters which we have indicated, a true system of gene- 
ral contractibility, the locomotion of which is in truth one 
of the most sensible results, but which seems to belong in 
a still more important manner to the very essence of the 
life of the medus~e ? 

If, in short, we glance at the numerous series of beings 
which compose the animal kingdom, we soon find that, 
whatever may be the differences of forms and of organi- 
zation which they affect, all of them have nevertheless a 
certain number of common functions, without the union 
of  which their existence would be as it were impossible 
to conceive. In the more perfect animals, each of these 
grand functions has its peculiar seat, its distinct organs, 
and particular laws; but this could not be the case\vi th 
those anomalous species on which nature seems in a great 
measure to have attempted some huge animal creations : 
the singular s~bstance of these less perfect species, the 
homogeneousness of their texture, the simplicity of their 
organization, reduced to the first element of life, every 
thing in them opposes the distinction, and above all the 
multiplicity of the organs. Subordinate from that mo- 
ment to common agents, the functions most essential to 
existence may be easily mistaken; because they are con- 
founded in their effects, as in the principle which deter- 
mines them, and which supports them. 

This principle seems to be, in the medus~e, the very con- 
tractibility in question. W h o  is there, in fact, who can- 
not see how favourable these motions, so continuous and 
so regular, of systole and diastole, are to the circulation of 
liquids in the most delicate vessels of  the umbrella ? How 
greatly do they aid digestion and nutrition ! How'great  is 
i-heir influence over the abundant secretions just men- 
tioned I How great, in short, is their analogy with these 
movements of inspiration and expirationj which are exhi- 

bited 
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of the Genus Equorece. 3~1 

hired to us hy most of  the other productions of the animal 
kingdom l 

rn both cases, the progress of the ph~"enomena is simi- 
lar, their modifications are comparable, and their results 
are equally useful and equally indispensable to the preserva- 
tion of the beings whieh produee them. In this way s by 
the play of their lungs and gills, the mammiferm and 
fishes can renew the portion of air or liquid which sur- 
rounds or penetrates them : in the same way also, by alter- 
nate contractions and dilatations of their umbrella, the 
medusm have the faeulty of replacing by means of new 
water that which is immediately in contact with them ; 
and this change is perhaps still more indispensable to them 
than to the animals with which we compare them in this 
respect. The abundance of their excretions is in effect so 
considerable:, nature is so particular in this respect, that 
they could not live long, and they would actually die in the 
purest sea-water, if we neglected to change it very often. 

We  think there ought to be no hesitation, therefore, 
after the important facts which we have established, in 
granting to the oscillations of the medusm, independently 
of tile locomotive power, which i~ their peculiarity, two 
other analogous functions ; the one being the system of 
general contractibility, the other that of the respiration of 
the most perfect animals. 

This interesting analogy does not seem to have escaped 
the ancients : at least we may conjecture thus much from 
the Greek names of Hali Pleumon, Pleumon Alios, _Pneu- 
,non Thalassios, Pneumon Thalastios, Pneumon Thalattios, 
by which Aristotle, Dioscorides, Kiranides-Kirani, and 
some others have designated the medusa~. The Romans also 
gave the denomination of Pulmo ~narinus to these same 
zoophytes, a name which has since been used by modem 
authors; such as Gyllius, Massarius, Ruellius, Cordus, 
Rivius, Belen, Matthiolus, Aldrovandus, and Merret. The 
Italian naturalists call the medusa Polmone ~narino, and 
the English, Dutch, and Germans, know it by the name 
of Sea-lungs. The Poumon raarin of the French authors 
refers to the same idea; which rests on facts so simple~ and 
on a comparison so natural, that it can scarcely be con- 
ceived that, among the many eminent naturalists who have 
recently written on the medusm, none have directed their 
attention to this curious part of their history. Spallanzani 
himself does not .appear to have even suspected the inter- 
esting connexion m question. 

Every 
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38~ Account of the Medus~e of the Genus Equorece. 
Every thing that has been now advanced as to the respi- 

ration of the medus*e, supposes that there does not exist 
in them any kind of apparent respiratory organ~ and this 
in fact is the case with the greatest part of these singular 
animals: there are several, however, which form an im- 
portant exception to this rule, and which are evidently pro- 
vided with gills more or less perfect. The equore*e in this 
respect present a set of very curious observations. In 
fact, in those which constitute our first sub-genus, we 
see at first a singular circle of simple lines, which we 
have described in another plsee, and which are to be 
met with in a very small number of other medusm ; soon 
these lines extend, develop, and are transformed into fol- 
licules, and into folds so numerous, so delicate and flexi- 
ble, that we cannot longer doubt that they perform an im- 
portant part in the history of  those animals which have 
r-eceived them from nature ; and when, upon a closer in- 

ection of these organs, we discover, as Forskahl has al- 
dy done, that these follicules are susceptible on being 

brought to~ether in pairs of forming a multitude of canals, 
through which water may circulate from the edge of the 
umbrella to the base of the stomach, it is very sceptical 
not to regard these innumerable follicules as so many true 
bronchi*e, perfectly analogous in their structure, distribu- 
tion, and use, to those of several other marine animals. 

Thus, it is not only upon a numerous and incontestable 
series of analogies that tile fact of  the respiration of the 
medusm is founded ; the very existence of the organs ap- 
propriated to this function cannot leave any reasonable 
aou-bt as to the important discovery which we have made. 
W e  may even add, in order to remove all kind of uncer- 
tainty as to this grand fact in natural history, that there 
are species of medus~e of an organization still more com- 
plex than those above described, and in which we may 
easily follow all the details of the respiratory system. Such 
are among others the rhizostomes, the aurellioe, the cya- 
~zeee, th~ ch~7tsaor~e, and most of the other polystome 
medusm. When we come to speak of these last, we shall 
exhibit in a series of engravings every part of the mecha- 
nism of this important function, of which the equorem 
famish but an imperfect illustration. 

[To be continued.] 

LXVI.  Re- 
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